Cofilin activation mediates Bax translocation to mitochondria during excitotoxic neuronal death.
During excitotoxic neuronal death, Bax translocates to the mitochondria where it plays an important role by contributing to the release of proapoptotic factors. However, how Bax translocates to the mitochondria during excitotoxicity remains poorly understood. Herein, our data suggest the presence of a novel signalling mechanism by which NMDA receptor stimulation promotes Bax translocation. This signalling pathway is triggered by dephosphorylation of cofilin. Once dephosphorylated, cofilin might interact physically with Bax acting as a carrier for it, translocating it to the mitochondria, where it contributes to mitochondrial membrane despolarization, permeabilization and to the release of apoptotic factors, thus leading to neuronal death. Lack-of-function studies indicate that only the Slingshot family of phosphatases, more specifically the enzyme Slingshot 1L phosphatase, but not cronophin participates in the cofilin activation process during excitotoxicity. Indeed, cofilin-mediated Bax translocation seems to be a key event in excitotoxic neuronal death as knock down of either cofilin or Slingshot 1L phosphatase has a marked neuroprotective effect on NMDA-mediated neuronal death. This novel biochemical pathway may therefore be a good target to develop future therapeutic molecules for neurodegenerative diseases.